Olanzapine potentiates neuronal survival and neural stem cell differentiation: regulation of endoplasmic reticulum stress response proteins.
Recent clinical neuroimaging studies have suggested that morphological brain changes occur and progress in the course of schizophrenia. Although the neurogenetic and neurotrophic effects of antipsychotics are considered to contribute to the prevention of reduction in brain volume, the cellular molecular mechanisms of action of antipsychotics have not yet been elucidated. We examined the effects of antipsychotics on the endoplasmic reticulum (ER) stress-induced damages of neurons and neural stem cells (NSCs) using cultured cells. In the neuronal cultures, the atypical antipsychotic olanzapine protected neurons from thapsigargin (1 microM)-induced injury. It was observed that a low concentration of thapsigargin (10 nM) that did not affect the neuronal survival could reduce neuronal differentiation of cultured NSCs, suggesting a role of ER stress in the differentiation function of NSCs. Treatment with olanzapine increased the neuronal differentiation suppressed by the exposure to thapsigargin (10 nM). The thapsigargin-induced ER chaperones, GRP78, which indicate the ER stress condition of the cell, were decreased by the treatment with the atypical antipsychotics olanzapine and quetiapine but not by the typical antipsychotic haloperidol. These results indicate that the amelioration of ER-stress might be involved in the cellular mechanisms of atypical antipsychotics to produce neuroprotective and neurogenetic actions in neurons and NSCs, suggesting potential roles of these drugs for treatment of schizophrenia.